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INTRODUCTION 


19320A  MLRS ,  Missile  Numbers  V6165,  V613I,  V6132,  and  V6133, 
Thru  V594/AT2-58,  were  launched  from  LC-33,  White  Sands  Missi 
at  1000:48,  1010:31,  1010:35  and  1010:40  MDT,  12  Jun  84.  The 
0956  MDT,  1006:00,  1006:4.5  and  1006:09  MDT. 


Round  Numbers  V593/AT2-5') 
le  r,a:n:e  (WSMR)  .  New  Mexico 
scheduled  launch  times  were 


DISCUSSION 

Meteorological  data  were  recorded  and  reduced  by  the  White  Sands  Meteorological 
Team,  Atmospheric  Sciences  Laboratory  (ASL) ,  White  Sands  Missile  Range,  New  Mexico. 
The  data  were  obtained  by  the  following  methods: 

1.  Observations 


a.  Surface 


(1)  Standard  surface  observations  to  include  pressure,  temperature 
(°C),  relative  humidity,  dew  point  (°C),  density  (gm/m^) ,  wind  direction  and  speed, 
and  cloud  cover  were  made  at  the  LC-33  Met  Site  at  T-0  minutes. 


(2)  Anemometer  data  were  provided  from  existing  pole-mounted  and  tower- 
mounted  anemometers  at  LC-33.  Monitor  of  wind  speed  and  direction  from  one 
anemometer  was  also  provided  in  the  launch  control  room. 


at : 


b.  Upper  Air 

(1)  Low  level  wind  data  were  obtained  from  pilot-balloon  observations 


SITE  AND  ALTITUDE 

SMR  2  km 

LC-33  2  km 

(2)  Air  structure  data  (rawinsonde)  were  collected  at  the  following 

Met  Sites. 


SITE  AND  TIME 

WSD  0656  MDT 
SMR  0656  MDT 
WSD  0826  MDT 
SMR  0826  MDT 
WSD  0911  MDT 
SMR  09 1 1  MDT 
WSD  1000  MDT 
SMR  1002  MDT 


X485 , 000 


WET  SOLD  TEMP.  17.2  16.8 
WET  CITIES  CEPR.  14.6  14.6 
DEW  POINT  8.8 _ 8^2 


LC-33  METEOROLOGICAL  TOWER 
ANEMOMETER  MEASURED  WIND  DATA 

WSTM  COOORDINATES  X=484,982.64  Y=185,957.73  H=3983 . 00 (BASE) 

TABLE  NO.  - 1 - 


DATE 


LEVEL  *1 


T-TIME (SEC) 


T-30 


T-  0 ( 1st  T) 


1001  M  D  T 


12  FT  AGL 


LEVEL  F 2 


62  FT  AGL 


DIR (DEG) 


SPEED (KTS)  T-TIME ( SEC )  DIR (DEG) 


I  T-30 


SPEED (KTS) 


T-10 _ 

T-  0 ( 1st  T) 


LC-33  METEOROLOGICAL  TOWER 
ANEMOMETER  MEASURED  WIND  DATA 


WSTK  COOORDINATES  X-484,982.64  Y=185,957.73  H=3983 . 00 (BASE) 

TABLE  NO.  3- 

DATE  12  Jun  84  1011  M  D  t 


DM _ MQMIM _ YEAR  TIME 


LEVEL  »1  12  FT  AGL 

LEVEL  it  2 

62  FT  AGL 

T-TIME (SEC) 

DIR (DEG) 

SPEED (KTS) 

T-TIME (SEC) 

DIR (DEG) 

SPEED (KTS) 

T-  30 

.  .3,31 _ 

12 

T-30 

330 

1  9 

I-X--2Q _ 

335 

_  _.  08 

T-20 

33? 

1  o 

n 

i-T-IO _ 

339 

_  10 

T-10 

333 

,  T-  0(lst  T) 

334 

—07 

T-  0 ( 1st  T) 

339 

- iia - 

) 

1  T+10 

342 

.08 

- - 

T+10 

340 

T+20 

343 

06 

T+20 

336 

T+30 

352 

_ 05 _ 

T+30 

329 

08 

T+40 

... 

T+40 

;  -i+afl _ 

T+50 

T+6  0 

T+60 

..LEVEL  #3  102  FT  AGL 

LEVEL  #4 

202  FT  AGL 

T-TIME (SEC) 

DIR (DEG) 

SPEED (KTS) 

T-TIME (SEC) 

DIR (DEG) 

SPEED (KTS) 

! 

327 

mmami 

T-30 

319 

r  12 

.  x-2.Q 

328 

12 

T-20 

323 

1 1 

;.X=IQ 

l 

330 

10 

T-10 

324 

10 

T-  0QSt_XJL 

334 

10 

T-  0 ( 1st  T) 

321 

10 

T+10 

326 

10 

- - - 

T+10 

321 

09 

T+20 

332 

08 

T+20 

319 

11 

ljE+39 _ 

319 

10 

T+30 

326 

14 

X±lfl _ 

T+40 

“  ~-1 — ■  — 

T+50 

T+50 

JLtkQ 

T+60 

TABLE  A 


PILOT-BALLOON  MEASURED  WIND  DATA 


DATE _ 

12  June  1984 

SITE:  Lc-33 

SITE:  SMR 

TIME:  0941  MDT 

TIME  0941  MDT 

WSTM  COORDINATES: 

WSTM  COORDINATES 

X  =  486,037.24 

X=  472,444.85 

Y=  182,350.16 

y=  213,781.95 

H=  3,977.30 

\\=  4,000.99 

LAYER  MIDPOINT 

DIRECTION 

SPEED 

LAYER  MIDPOINT 

DIRECTION 

SPEED 

METERS  AGL 

DEGREES 

KNOTS 

METERS  AGL 

DEGREES 

KNOTS 

SURFACE 

300 

12 

SURFACE 

215 

05 

150 

290 

13 

150 

274 

04 

210 

279 

14 

210 

280 

16 

270 

282 

13 

270 

265 

16 

330 

279 

14 

330 

303 

13 

390 

289 

15 

390 

297 

15 

500 

293 

12 

500 

305 

11 

650 

284 

11 

650 

292 

04 

800 

290 

10 

800 

320 

04 

950 

282 

13 

950 

346 

01 

1150 

313 

05 

1150 

016 

02 

1350 

332 

07 

1350 

250 

01 

1550 

195 

02 

1550 

036 

04 

1750 

169 

06 

1750 

254 

02 

2000 

MISG 

MISG 

2000 

MISG 

MISG 

Data  obtained 

for  RAPTS 

T-9  radar 

tracked  pilot-balloon  observations. 

! 

i 

* 
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T-TIME  PILOT-BALLOON  MEASURED  WIND  DATA 


DATE _ 

12  June  1984 

SITE:  LC-33 

SITE:  SMR 

TIME:  1001  MDT 

TIME  1001  MDT 

WSTM  COORDINATES: 

WSTM  COORDINATES 

X  =  486,037.24 

X=  472,444.85 

Y=  182,350.16 

Y=  213,781.95 

H=  3,977.30 

H=  4,000.99 

LAYER  MIDPOINT 

DIRECTION 

SPEED 

LAYER  MIDPOINT 

DIRECTION 

SPEED 

METERS  AGL 

DEGREES 

KNOTS 

METERS  AGL 

DEGREES 

KNOTS 

SURFACE 

320 

10 

SURFACE 

260 

02 

150 

303 

11 

150 

313 

02 

210 

286 

12 

210 

315 

06 

270 

285 

15 

270 

310 

04 

330 

286 

13 

330 

260 

06 

390 

297 

11 

390 

291 

06 

500 

297 

10 

500 

300 

04 

650 

315 

08 

650 

313 

05 

800 

289 

11 

800 

319 

03 

950 

306 

09 

950 

267 

04 

1150 

317 

09 

1150 

270 

03 

1350 

337 

06 

1350 

268 

04 

1550 

332 

04 

1550 

278 

04 

1750 

190 

02 

1750 

285 

03 

2000 

239 

07 

2000 

245 

05 

Data  obtained  from  RAPTS-T-9  radar  tracked  pilot-balloon  observations. 


TABLE  6 


T-TIME  PILOT-BALLOON  MEASURED  WIND  DATA 


DATE _ 

12  June  1984 

SITE:  LC-33 

SITE:  SMR 

TIME:  1011  MDT 

TIME  1011  MDT 

WSTM  COORDINATES: 

WSTM  COORDINATES 

X=  486,037.24 

X=  472,444.85 

Y=  182,350.16 

Y=  213,781.95 

H=  3,977.30 

H=  4,000.99 

LAYER  MIDPOINT 

DIRECTION 

SPEED 

LAYER  MIDPOINT 

DIRECTION 

SPEED 

METERS  A6L 

DEGREES 

KNOTS 

METERS  AGL 

DEGREES 

KNOTS 

SURFACE 

320 

10 

SURFACE 

240 

03 

150 

307 

10 

150 

265 

03 

210 

294 

11 

210 

301 

06 

270 

288 

11 

270 

281 

11 

330 

291 

10 

330 

274 

12 

390 

287 

12 

390 

274 

06 

500 

284 

09 

500 

281 

03 

650 

289 

07 

650 

279 

07 

800 

286 

06 

800 

304 

06 

950 

307 

11 

950 

245 

05 

1150 

338 

07 

1150 

257 

04 

1350 

325 

07 

1350 

263 

03 

1550 

338 

09 

1550 

206 

01 

1750 

276 

03 

1750 

255 

03 

2000 

219 

08 

2000 

294 

02 

Data  obtained 

from  RAPTS 

T-9  radar 

tracked  pilot-balloon  observations. 

TABLE  7 


AIMING  AND  T-TIME  COMPUTER  MET  MESSAGE  DATA 
12  June  1984 


USD  0656 

MDT 

SMR  0656 

MDT 

METCM1 324064 

METCM1 325064 

121290122876 

121290122876 

00373006 

29750876 

00356004 

29630876 

01355019 

29920866 

01369011 

29790866 

02359027 

29830842 

02358014 

29750842 

03379018 

29490804 

03442014 

29480804 

04464009 

29080759 

04450016 

29110758 

05368008 

28770715 

05338009 

28780715 

06351011 

28480674 

06369015 

28460674 

USD  0911 

MDT 

SMR  0911 

MDT 

METCM1 324064 

METCM1 325064 

121520122876 

121520122876 

00533006 

30430876 

00427008 

30430876 

01519015 

30250867 

01456006 

30340866 

02520014 

29970842 

02518007 

30070847 

03520009 

29580805 

03460010 

29710805 

04521002 

29150759 

04397005 

29270759 

05380013 

28890716 

05349008 

28830716 

06378013 

28490675 

06377016 

28440675 

USD  0826 

MDT 

SMR  0826 

MDT 

METCM1 324064 

METCM1325064 

121440122876 

121440122876 

00427008 

30180876 

00427014 

30280876 

01399013 

30090866 

01468016 

30130866 

02553009 

29900842 

02472014 

29870842 

03494010 

29660804 

03453014 

29570804 

04404011 

29320759 

04393012 

29280759 

05375014 

28930716 

05350013 

28930716 

06363013 

28520675 

06352013 

28500674 

USD  1000 

MDT 

SMR  1002 

MDT 

METCM1 324064 

METCM1 325064 

121600122877 

121600122876 

00587010 

30500877 

00462002 

30610876 

01522017 

30390867 

01596002 

30390866 

02583008 

30150843 

02508006 

30070842 

03613006 

29750805 

03499004 

29700805 

04631008 

29260760 

04472004 

29200759 

05414005 

28830717 

05425005 

28750716 

06408015 

28470675 

06388014 

28410675 

STATION  *  L  T  I  r  U6 1  3^7. ’3  ffjf  *Sl  H4,'363344  SEJJETi:  COO*>l 

12  JJNE  54  0652  MDT  *  *  *  3?.  43331  14 

ASC£NS!3N  NO.  44  134.42*37  L3 

TABLE  12 


Tic  CaOOmTES 
2.4S1JV  IU  Dt3 
4.12TD7  LD^  0:5 


irt  rti  |S>  _  on  ^  M  N.  lO  > 

■£>  ^  **  *  i  -  n  r-  »"  r-  w'  C1  C  O  O  O  Ct  O  N 

Or-.  r-\c~»ocjr~ior-%r“»rior'»r'»noo  nnnnnn 
rmnnonnnnnnrmnnnnnnnrtnn 
nonnnnnnnnnnnOnnnnn 


C  OV.  OlT'NinNir'Nr-  k  o  «■* 


w->f^»>w  0T>  cr>  v*«  .*  •*>  "*  K.r>A>mK^KMn^ 


OKK«nOrfir»farir'p>'  »»  »-  tr  «r  r-  ^  to 


u  tii  O  n  f>rxOf>rtif>nK»Or*r»r-*>*^*»  O  H  <V 

u  Hi  *r  f\>  r\.  r\i  r^j  f\.  rv.  n  r\j  cm  o  rv  rvj  fv,  cm  r\j  f\j  cm 


O  K.V)K.«rtAtinn>MW>«-w>  s»  o  *a  «n  ••  m  ^  K  fO  f>> 

o  c/>  •••••••••••••••••••••••■ 

o  t  ^  r».  o>  yijtnr-OnriOin^  WM»-n>«N»/N»fl(,uOtVS 

UJ  ^  n  K.K 

uj  n  7 

a  cn  w 


a  m  a 

•r  7» 


i/\  n  /v  k. 


v> 

o 

O  Ui 

QC  »- 
U  <1  vn 

a.  *-  x 
&  x 
=5 


>  M  rr^roC)flti«>I^C>tM>'0K^  f\jrrO‘flrN'0 

m  h  m  qc  nn  r».flO»>.inaMc\if»r).ajrf>in*»tOM^rHnK^tf\ 

i  »  a  iu  ocfr(M>fr(>«>0‘O.«nflf'«'0LrQrar#«nNNNK 

CO  ^  V*  N  *"  *- 


pq  ^ 

3  ^  ^  ^ 

rj  Ui  XT  ** 

^  fs  to 


non  ^)»\»nO«N.tn^»*nOO*»  m  *»  in  ^  <ni/>  m  M 


^KiOooO'OCT-(\jf\jr-f-(j>feOO  O  «-  <m  *“  >  K  *' 
Ai  IM  r-  r>  M  CM  M  »\i  C\l  fKt  CM  n.  CM  CM  *r\  *1  »n  M  CM  C\J 


W  A 
3*  «T 
lr  *-  fr 
Or  O  O 

n  o  ^ 


CSJ  n  ^r»iAr-N«ftQ«0(V  r*  M  ^  <7  <XO  QO  ■/>  »•  H  (V  O 


Itllllltllltlll*-*-*- 

•  »  » 


«  t~  2 r 
<v  a  iu 


O  U)  V>  r*  ANCO^t'NDKI^NVl^NMOinJiOf 


f>  f>  N  n,fK>^OCOKN^iA^«ONnn.KW>in4irt 

r .  r\-  f  j  N  r«  r><  f\j  Oi  r*  r-  c-  *-  r-  »-  r-  r 


uj  ifi 

at  s* 


^r.^^rf)p.rKn<MN.rgf>cvOK>KK>ryw^  O  r-  ro 


*/»  <n 


K  K.  o  IO  r*  n  QI  N  V»  •«*  *1  (NI  Cj  f>  O  N  in  4  l»i  fVir  O 


on  nnnonnonofjnonnnnonnnn 


^  -'j  w 
i/>  r-  «C 


(y  n  ui  fvnnnnonnononnnnonnnnonn 

K3o4  ti  i*l  O  O  o  O  O  □  o  oo  on  O  O  30000000 

ui  ►-  u.  i>niAniriOiAni/Nru«ni/\Oir.  nion»nniAn»n 

V  —*  wa'7lAl/''0'fiNNQOOO(M>fJn«*^nJIMK>MJ>r 

O  ►*  J 
w  j  m 
o  «*  * 


lVi.V  >_.W  i  ^  .Jk* 


O  ^ 
n  ^  n 
cj  r\  k 

on  nj 


iO  iT  s/  4  w  *»  r  f«<  fV  r-  r-  i-  C.  f““i  C.  C-  O  O'  ^  t  &.  A- 

n  n  n  ri  n  rmnnnnnnnn  nnnnnnnn 
r*»  n  n  n  n  nonnnnnnnnnnr^rinnnn 
on  n  n  n  r  nr;nr»nnnnr>nnr>nnr*r>n 


» «-»  o  o  C.  *-  *-  m  >4*/-\»r"»r*~C30b*  ^ 

■>  fr  *r  K  nr  m  *r  k.  «»  «• 


O  ft 

tr  -f 

U  V>  ft 
d.  *-* 

o  ^ 

a 


••i  o 
n  ^ 

(A  V 


*><"•*»  oc**.  rf^ir/v^irCrMr^rfAiOWK 

y  m  w  •••«••••••••••••••• 

*-  *—  m  nof\ja/i*ircrnnf>r‘OKflnfVB  <e  k 

1  u  Hi  >#  vt  st  %*  «•  .t  »tWr-*-nnnnnnn 

u •  O'  ai  f\>  iv  fst  t\  f\  <\j  <n  n  ni  rv  r\j  f\j  rv  fv  fv  n  *.•  rv 


n  irigr)n>K(\ti^iMKMKnjN^vt(\jD>NtA^^iA/VKi 

Otst  •••••  •»••••••••••#•••«• 

Q  7  b.  o>  o  n.  ia  v/  m  ^  w  /)«n»^r\jnrvKoiA<AMn«nN. 
«4i  O  kMbN.KKK^^^<0^</>WM^lA<^lAiAUM/\aw» 

uj  n  » 

<f  o  »n  v 

Csl  ^ 

i/'i*n*-fMirnv  ir  k  n-<r>^ff>^v^kib  r>.  »*  n  k 

M  U  •••••«••••••••••••••••• 

o  >f  fvi  ©  k  U'r  o  n  a  o  cy  tr^ 

ro  n  m  ir  nnn>«nnm%f<\i»>nn>iakiA«»f^/u»-nank<Ai/\ 

3  «aw  r~r  r>  r>  o  o  O  f>  rv  O'  or  or  «r  mcOB.oDqnonNNKk 


m  ►-mar  r-»  n  r*»  m 

2  n3uj  ro  <-  o  r>  « 

r  .  «/>«-»►•  f  »■ 

M  ^  U> 


non».^nin(>.»iinin(nf\jk^t>».jnkjr*on 

OuNNn  eJouiw^OCUrfrj^N  CM>NOV\pn 
MAi  ^  r  *“  •-  r*  ^  At  Ai  Al  Ai  A.  At  At  M  A<  At  Al  Ai  At 


b-  n 

y  <r  an\*ni-intAAinM/>iAO0DkNA^iA»^<iivir 

ti-  ►*  rv  ••••••••••••-••••••••••• 

rr  n  <J>  a  4  #-  l  I  *-A»»'>»rtHfiA^'Ok<r»kkNflnON40 
^  ft  -  »it»liiil»i#ll^*-*-»- 

I  I  I  » 


"N*  f\i  A-  O*  O  *“*<”>  N»  4P»-«infUft.OtfttAJ^NWO.*A 


mm  o 

H-  T 

J  «# 


<  U 

*-  r  j  *n 
t/>  *»  < 


ae  \j*—  'jm-<inNkeii(\jl>jnA»oAr*cfl'ninO®>An 

#  •  •••••••••••••••»•••••• 

►»  A  N  «C  *1  K'  »-  i*J  A-  si  ¥  Ai  P>  f>  QL  K  iA  «»  Ki  Aj  n-  O 
4  (T)  t«^  ao  m  tO  0lTkkNNkKk4H]/)^V)O<nA4 


u  lAnnnnnnnonnnnnnnnnnnOnn 

M  Ui  I-  •••••«••••••••••••••••• 

rrckUi  k-orkor*.  i-»r»r»or-»orjoor%r^r»r^r>r)OrAO 

^  *4  OCioOOOOOOOOOOOiT'OOnnOOoO 

w  ►  u.  ^OiAniAruAntAniAn»nn4AniA<,,,*w,»r)i/'niA 

r  W  "■>>»Nj^ir'0<1NNflrUiA^0  0rrf\Ji\jrttn>l4 

o  H  j  v.r't-v  f-f  rr* 


& rs  10  in 


»-  Cl. 

* 

y  »- 
*-+  & 
r  _J 
oa 

O  w 
O  ** 


c. 


u  »»  w 

M  •  • 

►-  f\j  'O 


Ui 
•  O 


III  Ml 
nr  o 


nnnnnnnn 


NN.flf>nMNNrt. 

f>  ^  Ai  Al  Ai  (- 


u  A  ^ 

>  aj  a 


sO 

CM 


in 

r* 


OOAAfnOAIA 


<1  yj  cr  uj  r>  a^  *r.  o-«  *n 

H  K  o  •••••••• 

«  n  nnfln^^»A«nAi 

iu  »r  w  .  Ai  r-  •- 

n 


-J  -» 


^  uj  ~ 

O  5*  */> 


*-  r>  u» 


n  ai  ai  ai  n  «jt  n  m 
•  •••«••• 
I^OiANMOAk 

IT  «r  or  a  «r  N  IT  O 
■Ti  •*  4  AT  O-  r  IO 


U  W" 

or  or 

^  «  lA^ntrKnKtO 


IO 

t/1  A* 


a. 


o  k  a  r\i  Aj 
A  N  iA  K>  r*  O  iO  > 
T»  AT  IT  A  A-  A  4*  IA 


*-  ■  J  wl 
1/1  A  4 


"*  *!v ’ v 


U^PTR  MR  3«T« 

SrATlON  RlTlfJOE  f?ET  »SL  HOD?)S2<>  3ED5ETIC  fOOOl'IMEj 

12  JJNE  34  1000  MDT  WHJIF  SRNOS  32. 4301.3  LU  !U3 

ASCENSION  NO.  32?  136.3733'  LON  TEG 


;e 3) £ Ti :  c3jomi; 

nr  0  £ 
136.173J5  L  3N  r>i 


O  .»  N. 
O  /—» 

u  n  ki 


r\j 

kU  •*>  O 


n  n  ^  ia  >\i  o.tn/^'rtfK/iAirfc^McniA  vn»v> 
y  w  kT'  g  4  i*  ►  f-  .  r\.  r»  »-  r*  »-  c 1  n  n  c  a  o  a  a 
n  '\4f\J/\4ryM  ^ 

m  nr>rt£nnnnr»nnnnnr»r\nnnono 

w  k—  n  n  o  n  n  nnoon^onn  o  n  ri  n  o  n  o 

b<  <  >  nnnnnnnnnnnnnnnnnnnnr' 


ooa-ntv.  r>»-j^O'rvio«Kiwrw  o  i 

r%  i/»  •  •••••••••••••••• 

b<  »>  ^  r-  Ai  A.  Ai  ^  »r  tf  w  *♦  w*  tT  K  f>  r-  Ai  1 

Ui  n  ^  ^  i 


r-'*  o  •»  *^  **.  ia  o>  ai  n  k  n  m  tft  n  m  «f  IVi  n 

r  aiAfv(\jiAN.A.K  CKtnn<viir»^nn 
<A  <n  y%  K.  N  A.  A.  K  K.  l/>  N  M  AJ  (\l 

fVv  rv.  r  A  ru  A>  A»  A  A-  A  Ai  A  fA  fN.'  rsi  A*  fVi  Ai 


•a  .*  »  n>  ««  ro^*fKriM^>miA«.KMfr\»An>** 

/i  »«  ai  n  o  r>>  k>  v'  ^  n 

er  I  (T  N-  A.  V  A.  A.  ^  ^  ^  <A  ^  /I  kA  I A  tA  kA  tA  I/'  IA  1A 

rfk  ^<Q  /l  tfk  ^  ■A  <0  /> 


ui  O  7 
A  (A  V 


•A  /k  A<  A  ^  n  !>.  n  K  IT,  »♦  At  Ai  Ai  /k  «A  AHA  V>  »A  Wk 

N  N  r  O  N  tr  A.  r'ONrfkkA^rk.N^'  ^  (V  »-  C  t> 
n.n>AK^iiA^>A*>no>iykNA.»kAMf-nn>K 

o>  o>  o  o>  O  rvoo«(vooicA(noOflAtrr  r  »k  K 


nnn*-/k^Mor»^WftiirknAjflnk»rk^Nen 

O  U  OU  ao  (t  lA  ^  C.  »“  r-  .\i  (V  A,  J^iACOS  N 
Aj  A.  r-  k»  r>  f  »•  At  Al  Ai  Al  Al  f\i  A  i  M  M  «M  *•  #\.  f\J  A> 


9*  tf  (yn.(\»tnnNkAA»noA./HA^iA^OOiA^fl> 


r  O  CJ 

^  a  m 


•  fAI*Af04iAOSNj0ai>.rjr»- 

I  I  I 


v>-OOOrwAarKwrr>  ^  O  iA  O  CX  v>  ^  v-  r>  •<}  «r  rvi 


N 

O 

■n  *> 


w  r» 
K  7 
-i  -4 
*t  an  z 
n 

7  ui  ►* 
O  Z  t/> 
«  n  ^ 


K  AJ  (A 

tr.  r*  < 


•/>  m 

*A>  •— 


a. 

*■ 


AjkFkA^nN'A»"''JONnr-tAina3^»»r*FON 
O^^OruAktAAikA  »•  m  lA  Ai  CX  A  (A  r  ^  kA  PA 

N  n.  a  J  ia  r  n  <A  N  4)%«»Ai\<noonkin<9»nrvj 

<nm<fkCOkfkrt»/rtAkA.A»N.^A*fk.  A  <A  <o  a  o  <n 


Kknnnnnonnonnnononnono 

^rir>nr»oo/->no#nor)0/->or'OOr-ir» 

ociiioooooooooooaoaaooo 
t>  n  kA  n  ia  r>ir\r^»n  oia  hiaCj  ia  o  ia  f )  m  n  «a 

k»  ^  v  m  m  OANMmnnkOOnrr.vtXMw 


